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This report is prefaged under quidacce containegd in the
Recamended Guidelines far Safety Inspection of [aens, for Phase 1
Investigations. Copies of these quidelines may b obtained {ram
the Office of Chief of Frgineers, Washington, D. C. 20314. The
parpose of a Phase I Invustigation is to identify expeslitiously
those dams which may jose hazards to hanan life or projerty. The
assessment of the general comdition of the dam is btased uyon
available data ard visual insprections,  Ietunled rwvestigation, ad
analyses involving tojographic najq.ing,  s@esarface investigations,
testing, and detailad camgutational evaluat one are heyond the soope
of a Phase 1 Investigation; however, the 1nvestigation is intended to
identify any nead for such studies.

In reviowing this report, it should be realized that the reportad
condition of the dam is based on obscrvations of field corditions at
the time of inspxction along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such actian, while improving the stability and safety of
the dam, ramoves the normal lead on the strcture and may obscure
certain conditins wiuch might othorw:se be detictable if inspected
under the normal ojerat ing vnvirciment of the stiructure.

It is umportant to note that the condition of a dam deperds on
mrerous arxd constantly changing intermal and extermal conditions,
anc 1s evolutionary in natare, It would be incorrect to assume that
the present ocond:tior of the dam will continue to represent the
conditiaon of the dan at same point 1n the future. Only through
frequent inspections can unsafe conditians be detected and only
through continued care and maintenance can these conditions be
preventexd or corrected,

Phase I mnspectians are not antendec to provide detailed hvdrologic
and hydraulic analyses. In accordance with the establishec Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasornably possible stom runoff), or
fractians thereof. Becausc of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the test flood
should not be interpreted as necessarily peosing a highly inadecuate
comiition. The teut floud provides a measure of relative spillway
capacity and serves as an aid in determining the nead for more detailed
hydrologic amd hydraulic studies, considering the size of the dam, its
general cordition and the downstream damage potential.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM }

BRIEF ASSESSMENT OF DAM

Name of Dam: Leatherwood Creek No. 2A Dam
State: Virginia

Locatiaon: Honry County

USGS Quad Shect: Martinsville East
Coordinates: Lat 360-44.3° long 799-48.6'
Stroeam: West Fork, Leathcrwood Creek

Date of Inspection: July 1, 1981 -'

Leatherwood Creek No. 27 dam is a zoned earthfill structure about

400 ft long and 51.9 ft high. The principal spillway consists of a
reinforced concrete riser and a 36 inch diameter concrete outlet pipe
which extends through the structure. An earth emergency spillway is |
located at the left abutment with a 30 ft wide bottam and 3H:1V side
slopes. The structure is classified intermediate in size ard is
assigned a significant hazard classification. The dam is located on the
West Fork of Leatherwood Creek approximately 3.5 miles west of Leatherwood,
Virginia. The dam is usad for irrigation, flood control and recreational
nurposes, and 1s owned anc maintained by Mr. Thomas F. Walker.

“ Based on criteria established by the Department of the Army, Office
of the Chief of Engineers(OCE), the appropriate Spillway Design Flood q

(SDF) is the ) PMF. The spillways will pass 30 percent of the Probable

Maximm Flood (PMF) or g0 percent of the SDF without overtopping the dam.
During the SDF, the dam will be overtopped for four hoursup to amaximm of

3 feet and reach a maximum velocity of 7.4 fps. A dam breach during the SDF
would significantly increase the hazard to loss of life downstream of the
dam over that which would exist just before overtopping failure. The spillway
is judged seriously inadequate. Overtopping is considered detrimeneal to

the ambankment with respect to erosion.
-1- )
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Due to the inadequacy of the spillway and the resulting overtopping
of the dam during the SDF, the potential for a breach of the dam exists.
Based upon the possibility of a dam breach caused by overtopping during
the SDF, the dam is assessed "unsafe, non-emergency."

The classification of "unsafe" applied to a dam i)ecause of a
seriously inadequate spillway is not meant to connote the same degree of
amergency as would be associated with an "unsafe" classification applied
for a structural deficiency. It does mean, however, that based on an
initial screening, and preliminary computations, there appears to be a

serious deficiency in spillway capacity sc that if a severe storm were

B —

to occur, overtopping and failure of the dam could take place, significantly
increasing the hazard to loss of life downstream fram the dam.

It is, therefore, recommended that a qualified engineering firm be re-
tained to perform a detailed hydrologic/hydraulic analysis of the downstream
damage reach with a dam breach simulation. The owner is required to engage
the services of aqualified engineering firm within two months of the issuance

of the approved Phase I inspectionreport. The owner is required to have the

consultant's report and to have reached an agreement with the Cammorwealth
of Virginia regarding required remedial measures within six months of the
date of the issuance of the approved Phase I inspection report.

The visual inspection did not reveal any problems which would require
imrediate attention. Field measurements indicate the embankment crest
is 5 ft narrower than shown on the "as built" drawings. The dam is
considered stable for normal pool corditions and the review of design
stability data indicates the structure is stable as designed.
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It is recommended that the owner implement an amergency action
plan measure immediately as of the date of this report in order to warn
downstream dwellings of any dangers which may be imminent. In the interim
the dam and reserwvoir should be monitored during pericds of heavy
precipitation and runoff.

The following routine maintenance and observation functions should
be initiated as part of an annual maintenance program:

All brush growing on the embankment should be cut to the ground and
removed from the embankment. The area of sloughing in the right abutment
should be stabilized. The minor sloughing located above the outlet works
should be monitored during maintenance. 1If increased erosion should occur,
this area should be stabilized by backfilling and reseeding. Debris should
be removed from the trash rack and the broken bar on the trash rack
should be replaced. A staff gage should be installed to monitor water

levels.
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SECTION 1 - PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 August 197z, autliwrized
the Secretary of the Army, through the Corps of Engineers, to ini¢late
a national program cf safety inspection of dams throughout the United
States. The Norfolk District has lxen assigned the responsibility cf
supervising the inspection of dams in the Camonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase 1 inspection according to the Recarmended Guidelines for Safety

Inspection of Dams (see Reference 1, Appencdix VI). The main

responsibility is to expeditiously identify those dams which may be a
potential hazard to human life or propurty.

1.2 Prolect Description:

1.2.1 Dam and Appurtenances: Leatherwood Creek Nc. 208 Dam 1s a zoned

earthfi1ll structure appraximately 400 Tt long and 1.4 £t bagh.* The
cfest of the dam 1s 1l ft wide, ancd side slopes are aporoximately «.5
horizontal to 1 vertical (2.5H:1V) on the upstream and downstrear.

slopes of the dam. A 10 ft wide berm occurs between elevation 78z.7

and 783.7 msl on the upstream slope. The upstream slope is

3H:1V below the berm. The crest of the dam is at elevation 813.4 msl.

"As built"” drawings show the presenceof a core trench which extends to
"firm rock"” and a seepage drain beneath the downstrean slope. There is no

slope protection on the upstream face of the dam,

*Height is measured from the top of the dam to the downstream toe at
the centerline of the stream.

-6-
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The principal spillway consists of a reinforced concrete riser
inlet. The riser has an intermal opening of 9 ft by 3 ft, and is
approximately 34 ft high. The riser has a low flow orifice
(3 7t by .75 fu) at an invert elevation of 782.2 msl and two overflow
weirs (9 ft by 1.5 ft) at elevation 794 msl. A 36 inch diareter siidc
gate in the riser at an invert elevation of 763 msl 1£ used to drairn
the lake. The outlet pipe 1is a 36 1nch diareter concrete pipe which
outlets at an elovation of 7¢€1.5 msl intc a Bradley Perterka umgact
basin. (See Plates 5 and 7, Appendix I).

The emergency spillway (EMS) consists of a vegetated earth anc rov-

channel spillway located at the left abutment, having a crest

elevation of 804 msl. The EMS has a bottar width ot 30 rt at the
control section and 3H:1V side slopes, and 1s entirely i a Cut SecCti'i..
(See Plates 2 and 3, Appendix I).

1.2.2 Location: Leatherwood Creek No. 2A Dam 1s located on i west
Fork of Leatherwood Creek, 3.5 miles west of leatherwooc, Virginia.
(See Plate 1, Appendix 1.)

1.2.3 Size Classification: The dam is classified as an

intermediate size structure based on its height and maximum lake
storage potential as defined in Reference 1, Appendix VI.

1.2.4 Hazard Classification: The dam is located in a rural

area; however, based upon the proximity of an inhabited dwelling
located 2 miles downstream, and several dwellings 5 miles downstream,

the dam is assigned a "significant" hazard classification. The hazard
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2.2 donstruction: The construction records were not furnished by
the SCS office 1n Richnond, but they are available fram the SCS office in
washington, D. C.

2.3 Evaluation: "As built" drawings are generally representative of
the structure. Field measurements indicate that the avbankment crest 1s
5 ft narrower than shown on the “"as built" drawings. Hydrologic and
hydraulic calculations were available for evaluation. There is sufficient

information to ¢valuate foundation conditions ard embankment stability. i
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3ol Fandings: At the tinme 0! ety e Al Gpfa aleal o e I
excellent condition.,  Field observations arc outlinagd in Ayjendix 1il.

3.1.1 General:  An inspection was rade on July 1, 1981 ardd the
weather was cloudy with a tefperature of 75°F.  The pool and taiiwater
levels at the tune of inspection were 782.5 and 761.5 msl,
respectively, which correcponds to normral pool and tarlwater
clevations,  Ground corditions were dry at the time of the 1nspa-ction,
Maintenance 1nspections are porformed jointly by SCS amd the Blue Ridge
Scil and Water Conscrvation District on an annual basis. Inspection reports
are available in the Soil and Water Consecrvation District office in
Collinsville, Virginia.

3.1.2 Dam and Spillway: The embankment slopes ard crest were

grassed and well maintained. Cattle are allowed to graze on the embankment.
Scattered patches of brush 1 to 2 inches in diameter were growing 5 to 10
s¢2 above pool level on the upstream slope to the right of the intake
structure. A few small bushes and weeds were also present on the dowr-
stream slouvc.

Essentially no sloughina or erosion was noted on the embankment.
Scattered shrinkage cracks were opserved on the embankment, particularly
near the right abutment. They were gencerally "pencil mark" in width and
are probably the result of local drought conditions. A very small area
of sloughing was noted on the downstream slope directly above the outlet
works. The right abutment has an area of sloughing located 15 £t¥ below
the crest of the dam. The area is 15 ft~ long ad 5 £t2 high. This area

is bare and has experienced same washing.

-14-




The downstream toe of the arbankment was dry and no seepage was en-
countered. Two 6 inch CMP toe drains were encountered, one on the left side
and one on the right side of the energy dissipater. Iron staining was noted
at the end of the pipes, however, flow from the outlets could not be observed
since the inverts were below the stilling basin pool level.

Except for a broken steel bar on the trash rack, the riser structure and
outlet pipe showed no signs of deterioration and were functioning properly
at the time of inspection. Debris was present in the low flow intake trash
rack. According to the owner, the slide gate has not been operated since it
was installed. The impact basin and ocutlet channel indicated no signs of
deterioration. The amergency spillway was well vegetated except for where
weathered bedrock was exposed in the approach channel.

3.1.3 Reserwir Area: The reservoir area was free of debris and

the perimeter was wooded except on the right side where pasture exists.
The reservoir is located in a valley with side slopes at approximately
4H:1V. Water was murky and a sedimentation buildup was reported by the
owner.

3.1.4 Downstream Area: The downstream channel consists of a 15 ft

wide channel located in a valley with side slopes of 3H:1V. This valley
is heavily wooded except for an area 100 ft right of the channel which is !
a pasture. Approximately 2 miles downstream there is a dwelling about
15 ft above the stream channel, and 5 miles downstream there are several
dwellings about 10 ft above the stream channel and several commercial
facilities 15 ft above the channel.

3.1.5 Instrumentation: No instrumentation (monuments, observation

wells, piezameters, etc.) was encountered for the structure. There is

no staff gage.
-]15-




3.2 Evaluation:

3.2.1 Dam and Spillway: Overall, the dam was in excellent condition

at the time of the inspection. The presence of brush on the embankment,
particularly those at pool level on the upstream slope, may pramote the
development of deep rooted vegetation and this type growth can encourage
piping within an ambankment. All brush growingon the ambankment should be
cut to the ground and removed fram the embankment.

The scattered shrinkage cracks on the embankment are apparently the
result of local drought conditions and require no special attention.
The small area of sloughing located above the outlet does not require any
attention at this time; however, if increased erosion should occur, this
area should be stabilized by backfilling and reseeding. The area of sloughing
in the right abutment does not inhibit the proper performance of the dam.
It 1s recommended that attempts be made to stabilize the area in order to

prevent its migratian toward the embankment.

The outlet pipe and intake structures are in good structural
cordition. Dehris should be removed fram the trash rack and the broken
bar repaired. A staff gage should be installed to monitor water levels.

3.2.2 Dpownstream Area: A breach in Leatherwood Creek No. 2A Dam

during extreme flooding would possibly create a hazard to the downstream

dwellings.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: The normal storage pool is elevation 782.5 msl
or 0.3 ft above the crest of the principal spillway low flow inlet.
The lake provides an irrigation supply, flood control and recreation.
Water autamatically passes through the principal spillway as the water
level in the reservoir rises above the low level orifice. Water will
also pass autamatically through the overflow crest when the water
level in the reservoir exceeds elevation 794 msl and automatically
through the emergency spillway when the pool level exceeds elevation 804
msl. A 36 inch slide gate at the low point in the riser structure is

provided to drawdown the reservoir below normal pool.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the owner and the Blue Ridge Soil and Water Conservation
District. Maintenance 1s accamplished by a joint annual inspection by

SCS and Soil and Water Conservation District personnel. Maintenance de-
ficiences are noted and recammended remedial measures are made to the owner.
1f the owner fails to camply with these recommendations, maintenance is then
performed by the Blue Ridge Soil ard Water Conservation District.

4.3 Warning System: At the present time, there is no warning system

or evacuation plan for the dam. The dam is monitored by SCS personnel during

periods of heavy precipitation and runoff.

~17~
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4.4 Evaluation: The dam and appurtenances arc in good oparating
condition, and maintenance of the dar apjeared to be excellent. An
emergency operation and warning plan should be developed. It 1s recarmerxiud
that a formal emergency procedure be prepared and furnished to all
operating personnel. This should include:

a. How to operate the dam during an emergency.

b. Who to notify, including public officials, in case evaluation

from the downstream area is necessary.

-18-
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G.n Rorvoar kRewulations:  For routing purposcs, the poel at

e lawdlisulng of flooe way assuned te be at elevation 782.7 msl.,

Pote rveolr stayge-storage data and stage—discharge data were utilized
Tror the oxiftirg design repart. Floods were routed through the
DuserVelr using e principal spiliway cischarge up to a pool storage
c.oevation ¢ 804 msl and a conbined principal and emergency discharges
tor paol elcvations above 813.4 msl. Pool elevations above 813.4 msl
woere routed over the non-overflow section of the dam,

5.6 (Overtopping Potential: The predicted rise of the reservoir

ml and otier pertinent data were determined by routing the floog
ropdrographs through the reservoir as previously described. The
resuats for the flood condations (4 PMF and PMF) are shown in the

coLlowing Table 5.1
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TABLE 5.

1 = RESERVLIR PERFORWICE

Hydrocrapd,

Normal
Flow Lo IOt
Peak Flow, CFS
Inflow 6 11,57 1,0t
Qutiiow 6 10, .95 e, ot
Maxirmum Pocl Elevation
Ft, msl 782.5 Blv . ac I
Non-Overflow Section
(Elev £13.4 msl)
Depth ¢f Flow, Ft - 3.0 (.
Duratior, Hours ~ 4 ¢
Velocity, fps * - TS '
Tailwater Elevation
Ft, ms: P s --
*ritical velocaity
.7 kesorvolr Erptvanc otertia. PSS SR T
elevaticr. 7¢€3 me. i1f cawable 17 vl - .
outlet Plpe. ASSUTANG that . .ase 1= o0 Tl T . .
{7e..5 msl) there 15 o CIs 1. v, it w <oapn et
cay  to lower the rescrvolr ©o .ottt ra el D
equivalent to an approximate Grawdown rate ©° 10 1t Lrl Leia g
hydraulic height measured frar nomal ool to Tfe 0Wers o0 o

drawdown pipe divided b the tire t

duewater

the

Yoo W oL,




.8 INvaiuatien: The Ul 3. Armry, Corps o Englrewvrs' gquiaelines
1dicate the appropriate Splllway Design Flooa (SDF) tor arn
intermediate s€1ze, significant hazard dam is the % PMF to P,
Because of the risk involved, the L PMF has been selected as the SDF.
The spililway will pass 30 percent of the PMF without overtopping the

crest ¢f the dar (0 percent c: the SDF). During the SDF, the dam

wlll b overtopped for four hours up to a maximm of 3 feet and reach

a maxirnm velocits of 7.4 fps.

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future development.
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corprisad of more basic or darxer colorad minarals. The Ieathorsoald
Granite, typically a coarse~graired to porpinritic granite, usually woours
as dikes or thin sheets on top of the Fich Acres Format.o.. Both rocs
units are believed to be fram the same magma. Detailed aeeloglc mars of
the area do not indicate the presence of any faults in thc sSite vicinit, .
Site ceology 1is vresented in rore detail in the Desian Geologic kowrs,
which is included as Apvendix IV.

Tne subsurface investigation indicated that along centerline of the
dam the site was underlain by shallow alluvial and residual soils over
weathered bedrock. The "firm bedrock"surface ranges in depth from 5 to 14
ft below the ground surface along the principal spillway. Bedrock was
encountered at ground surface near the center of the section, at depths of
2 to 6 at the abutments, and below 10 ft at the principal spillway outlet.
Hard unfractured rock underlies the toe drain at generally 2 to 7 ft below
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Structure. SCCLlon NG. 1 0 the aan., cons.stlns of the cutolf and
ILLerior Core, was CuNsStructed wit:. souils classifving as SN oand Mi.  Section
No. 2 (the upstream slojxn and Crest! was constructed with SM and ML materials,
while Section No. 3 (the downstream slope) was oonstructed with SM materials.
All fill materials were excavated fram select borrow areas. Materials
in all three sections were to be canmpacted to 95% of maximum dry
density in accordance with ASTM Standard D-698 (Standard Proctor).

Campacted densities and shear strength values for the ambankment
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matertals e Swharsad onopace O of Aprendix V.o Spacifications for
maxCar. Lift thickness and maxlmam Yock s:zes were not obscervad 1n G dolan,

datu provided,

No one—dimensional consol idation test was performad, however, the
SCS soils mechanics laboratory estimated fram the consolidation phase cf
the shear tests that at least 6% settlament would be expected or an average
of 3% based on fill height.

6.2.2 Subdrains and Seepage: In attempt to control seepage, a cutoff

was oconstructed to "firm bedrock” below the more permeable alluvial soils
in the floodplain and extending into the abutments. The bottom of the cutoff
trench is 12 ft wide arnd side slopes are 1H:1V. An internal drainage system
was also construcied, consisting of approximately 140 ft of 6 inch perforated
bituminous coated corrugated metal pipe enclosed in an envelope of graded
drain fill of variable depth. Drainage pipes were provided for transmitting
the collected water to the plunge pool. Details are presented on Plate 4

of Appendix I. During the field inspection, it could not be determined if the

drains were functioning properly because the drain inverts were slightly
below the discharge pool level. In attenmpt to prevent piping around the
principal spillway pipe, 8 anti-seep collars were included as shown on
Plate 5 of Appendix I.

6.2.3 Stability: A stability analysis was perfommed for this
structure and the report describing the engineering design data used is
included as Apperdix V. These data were reviewed along with the stability
analysis and were found to be acceptable. The factor of safety of the
upstream slope for the full drawdown condition is 1.28 as given in

Appendix V. Reference 1, Appendix VI recommends a factor of safety of 1.2.
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The factor o:f safety for the downstream slope 1s indicatad to br. 1043,
The raqirad factor of safety is 1.5 according to Reference 1. The desiqn

report stated, "An analysis of a 50 ft embankment, with the shcar strength

found in these embankment tests and one fram Site 5 show acceptable
safety factors for the proposed slopes."

The dam is 52 ft high and has a crest width of 12 ft. "As built"
drawings show a crest width of 17 ft. The upstream slope is 2.5H:1V
with a 10 ft wide berm at pool level between elevations 782.7 and 783.7

msl. The upstream slope then continues at a 3H:1V slope below normal pool.

The downstream slope is 2.5H:1V. The dam is subjected to a sudden draw -
down since the lake level can be drawn down at a rate of 18 ft/day. This
exceeds the critical rate of 0.5 ft per day for earth dams.

6.2.4 Seismic Stability: The dam is located in Seismic Zone 2.

Therefore, according to the Recommended Guidelines for Safety Inspection
of Dams, the dam is considered to have no hazard fram earthquakes provided
static stability conditions are satisfactory and conventional safety
margins exist.

6.. Evaluation: Based upon the visual inspection and the design
report, the foundation is considered sound. The factor of safety for the
upstream slope during the drawdown condition meets the U. S. Army, Corps
of Engineers guidelines. Although the factor of safety of 1.43 calculated
for the downstream slope under steady seepage condition is slightly less
than the 1.5 factor of safety recommended in Reference 1, Appendix VI,
this difference is considered minor, particularly in lieu of the performance

history of this structure.

-26-
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Overtopping is oconsidered detrimental to the dam with respect to
erosion because of the depth and duration of flood and also the velocity

i1s greater than 6 fps, the effective erading velocity for a vegetated

earth arbankment. Furthermore, the embankment crest appears to be 5 ft
narrower than shown on the "as built" drawings.

Since no urndue settlement, cracking or sloughing was noted at the
time of inspection, it appears that the embwiknent is adequate for maximum

control storage with water at elevation 782.5 msl.

-27-
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SIECTION 7 - ASSESSMENT/REMEDIAL MEASURES !

7.1 Dam Assessment: Sufficient engineering data is available for

assessing the dam. The visual inspection revealed no findings that proved
the dam to be unsound. There is an annual inspection and maintenance
program for this structure, but there is no emergency operation and warning
plan. Overall, the dam was in excellent condition at the time of inspection.
U. S. Army, Corps of Engineers guidelines indicate the appropriate

Spillway Design Flood (SDF) for this dam is the % PMF. The spillway

will pass 30 percent of the IMF (60 percent of the SDF) without

overtopping the crest of the dam. Flows overtopping the dam at a
maximm velocity of 7.4 fps during the SDF are considered detrimental
to the embankment with- respect to erosion. A dam breach during the SDF
would significantly increase the hazard to loss of life downstream of the
dam over that which would exist just before overtopping failure. The spill-
way 1s judged seriously inadequate. Review of available stability data in-
dicates the structure is stable as designed. Field measurements indicate the
embankment crest is 5 ft narrower than shown on "as built" drawings. '
Due to the inadequacy of the s_pillway. and the resulting overtoppina '
of the dam during the SDF, and also the narrow crest width, the !
potential for a breach of the dam exists. Based upon the possibility of

a dam breach caused by overtopping during the SDF, the dam is assessed !

"unsafe, non-emergency."

The classification of "unsafe" applied to a dam because of a

seriocusly inadequate spillway is not meant to connote the same degree of

emergency as would be associated with an "unsafe" classification applied for




a structural deficiency. It does mean, however, that based on an initial
screening, and preliminary camputations, there appears to be a scrious
deficiency in spillway capacity so that if a severe storm were to occur,
overtopping and failure of the dam would take place, significantly
increasing the hazard to loss of life downstream fram the dam.

7.2 Recommended Remedial Measures: A qualified engineering firm

should be retained to perform a detailed hydrologic/hydraulic analysis of

the downstream damage reach with a dambreach simulation. The owner is re-
quired to engage the services of aqualified engineering firm within twomonths
of the issuance of the approved Phase I inspection report. The owner is
required to have the consultant's report and to have reached an agreement
with the Commorwealth of Virginia regarding required remedial measures
within six months of the date of the issuance of the approved Phase I

inspection report.

7.3 Required Maintenance: A formal emergency procedure should bc
prepared and furnished to all operating personnel. This should include how
to operate the dam during an emergency, and who to notify including public
officials, in case evacuation fram the downstream area is necessary. In the
interim the dam and reservoir should still be monitored during periods of
heavy precipitation and runoff. Also, the inspection revealed the following
maintenance items that should be scheduled by the owner during a regular

maintenace period within the next 12 months:




a)

b)

All brush growing on the embankment should be cut

to the ground and removed fram the embankment.

The area of sloughing in the right abutment should be

c)

e)

f)

stabilized.

The minor sloughing located above the outlet works should be

monitored during maintenance.

1f increased erovsion should

occur, this area should be stabilized by backfilling and

reseeding.

Debris should be removed from the trash rack.

The broken bar on the trash rack should be repaired.

A staff gage should be installed to monitor water levels.,

~30-
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APPENDIX I

MAPS AND DRAWINGS
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on the wWeet Fork of hcather

ey retgrding e 1o locnte f
prronizately 2-1/0 miles west of Leatherwsod, Virginia., CSheet :

Perty tegetler arith the Murtineville, Virginig-horth Cerolina ‘ ;
fromgle purlirieer vy hie U2, Geolegicel Survey, mey be used

s A
CUTVRClLTe.

A gomoary ol perdinent lecign information 1s given on sheet 2 of this
TepuTl,. :
criter.e anl procedures uc

.
Sc1l Conservat.on Service purliicaticons:

Sational Engineering Mercrandum No. 07, Limiting Criteria for the
vesign of Zarth larc
"o"al Inglaeering Meworanium No, 42, Reinforced Concrete Pipe
op Inlet larrels
Nu‘.onul rnrineering Heni:ook No. 4, Irirology
Naiional Enéi“e““ing dandvock No. 5, Hydreulics
Neiional Ingineering Handtook No. 6, Structural TDecsign
ingineering Tivision Uechnical Releese No. 2, Earth Spillweys '

o

LTechnical Felease No. 5, Struciural Design of '

iechnizel Rszlease No. 10, Storage--Floodwater

Yoo ering

M..t‘h Rl &)

[ N - T, s
Oe ilment egu

ion lechnical Releaze Lo. 12, Procedure for Computing
rermenis I'or Relarling Reservoirs

Logineering Divicion Tecennicel heleare No. 1&, Joint Gap Computation

S reinforcel Joncroio Mpe Lrop Inlet barrelcs

Tris lr one of five flood retenticn siructures decigned to reduce
fleciing in the Leatherwso0ol valley. It will retard a 50-year freguency
grorm o withoot \idicharge occurring in the emergeancy spillwey.
Toorecidrs of Dyirologic and hydraulic coxmputations are given on
reeer o 50 thie renord, l

“he viructure consicte of a compacted earth fill with a cutoff through

1 R X < |
all.v:iel canlr in the foundalion. A dreinage sycstem is located under the ]
iovmstrean portion of the earth fill to collect secpage. i
I

i

"re principal ©pillway i1s a drop inlet structure consisting of a
reinforce? con-re.e riser, >4-inch diameter concrete water pipe, and a
.reiley Perterka irpact tasin to dissipate energy at the outlet end of the

C .
conlalt.

“ne emergency eplllvay ic derignei as an earth and rock cut in the
ler” a. sirent with Lhe control cection on Leatherwood Granite.
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from Mr. Tom F, McGourin, State Conservationist, USDA, Scil Conservation
Service, Richmond, Virginia.
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~ DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
GENERAL
VL g t - - - - P S Ry I | [
State "=~ "lnla_.._Cow!v - f‘?’ﬂ_,,‘, CT M 0T ChoSec T Y T R L. Watershed leattewent 5
NGO H
Subwateished bl — . . tund class ;_AF.FA'P"O;] — - Site number . _ 2h _ Site group . - I o Strutture class
w et )
) . £
Investigated by L.A. Gorman, ’801055 é L tquoment uses - Case bacithioe L L Date ./
m;nnuve and utie) I ype. size make moge! elc )
mow
T. Mack, Soil Scientist
SITE DATA
| Q s © 3 - it ien
Crainage ares size _6:_]£‘_ G M, _323__,_ acres  Type of structure _,E?_'rih__r.:_l_l_», —__Purgose __‘lc_o: 13 senticen
3 ©S85 . 3§<
Direction ot valley trend (downstream ___ 7= = ,Maumum heght ot tit ___ = Mot  Lengthot i A2 fer
-7 00 -3
Estimated voiume of compacted f:il requited ___l‘_.ZLQ‘__“_*_E\_IiE yards
STORAGE ALLOCATION
Volume qac. ft i Surface Area (acres: Depth a1 Lam (feet)
Sediment l?L‘ 2“;)')-3 ) N [ _.1-_, i
4 2
Floodwater [ SO 6'6'0 ———— ——— =P L.
SURFACE GEOLOGY AND PHYSIOGRAPHY
Y3 o ey ™ -yl —~ N .
Physicgraphsc description Piemment Yrevince . Topcgrachy _1 AT Amituoe of beds Dip _CAE s OO
-~
Steepness of abutments Left 37 percent. Right 22 ___percenl Wigth of ficudpiain at centerine of dam _._1_10 [ Y
General gecrngy of ste _-=_S1t2 i unieriain by Leattwerwood pranite wiion e ol Pglepzeic age,

<4 Lo - S e
~ie arg {olnrrar, bintite

In tnis area this formation ir 2 cvenite.

muscovile, and some quartz. As outcrors of a miymatite cccur nortncact of tne dov st !

tnere zrozarz 1o have been lit-par-lit action present. Ticie outcrops are scatterer

v

whlcn sncws that the interspersing cf igneous and metamorpnic rochs iz fine. Miparzde

pregent In W injecticn gneiss are feldspar, numbiende and parnet,  Meply woathered

areas tnat contain a high content of pnlecorite, and sericite mica are presant. In

other arsas the residual soil is extremcly shnllow.

The west fork of Leathorwood Creek flows tnroush a comparatively narrow stream valley at

the Fam site. The floodplain here is filled with recent stream alluvium whien is uncen-

solidated SM with some ML. The stream channel is s)owly degrading. This process is re-
tarded by colluvial malerial moving into the st. c¢an channel {rom the adiucent hillsides.

This stream flows in a strongly entrenched dendri‘tic pattern. The topogranhy has reachec
Q rly maturity.

Centerline -

The right and left abutments of the dam centarline are underlain by syenite. On both .
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apitments the Lower o avasions (770 e fvd feebt) ave ol lcw 800 L owllt tre T ¢ i@
ranoing from 2 te » fet Umlow e croun: sarface, The o nigner elovallons ono *ce fenter-
iine (70 feet ant alcve) rava e ly woalsy mot sG.T. Rerent oo ren PR R
derth 0f 10 feot fills v Froeip aun on i celten gy,

No fractures were ausersve t in o osyanil ot rrene o g greg of LWe g o center ne
This ;rf:a tural cond tian L coaratteriatic of e Tent e et preite, Trig tire
ration ir used fcer arpe stoine monime i,

Hard unfractured rock unieor’iee $roe toe 1rain ol s2arally 00 T Te 0 L nwW e
riginal groun: su-=face,  The lower parts f roth oot ments tave sl lew sclla oon ‘e

centerline of the toe crain. A grianite s:ine un-arlies e toe drain n +e Tleo-

plain., However, t:is e ine drops off siurrly within 5 feet upstrez= cf t:re toe ~“-u.n,

Ymercency Svillway -

Y
The er:reency spi’.].w&v ig lecated in the eft atutment, A rocstire of -oer Tve poerus
rcck that renges from 2 to 11 feat dbalew Ux r~roun: surface uneriies e <130 lway frem
s*tation 1 / SO tempbeetewn to stotion 3 4 2. Patuien these staticar e Loft s e AT

s;-f:.mj wiil nave a reck ficor, Fruorm ﬁt'.:ixn 3430 te | A T dser iy oaeutiera s oca-
coras scil underlies tne spillway, 'n thic zr-a no roes dine was T oottrousn che tart
pit (TP 219) was Adug %o depth of 17 feet.

Shallow Louisbur,’ scil orcurs on the -84 8T pe frov gtarton L4 00 = g4 30, 10 e

od gnt silty Wi R a Ulot<y struccare o Lt e e s Pllpes T et o ant low
Aarreadility prorerties Teroti7s scil arpssr ot bhe tevt s v an Tor a0 ccher seoll o in
“r <ol lwny rutl, Lo Area ooor i b A Coot "Tway M It os
fewmtrea~ T soation 34 Fo tan wionees i b G Ty mencec 1 0 L e b, T ke
scile mirenm g.asTic and nAT T U7 CurvaCle S0.. ¢ triue e xlec Lo Zhvi o, Ut oent e
sungtn 2f e ryht sicoe,

Ao few outerens f pormrrienae o tleTolr mUUmL e weete LT Ty 0t e amp s T
srlllwny arene MO TrSATAre Doloov omn D mYT e ot L vt e st - i

S Te GLenitoa,

Frincipal 370 lway -

.J,’:.‘:.'.‘z- AN e ves dne ecort s g o tne o s O Ul Dt ar om0 T e e
ranges in destn “rom ©oto 1k fe st tetew ot om0 migee 0 The gass aed, eoc s Ter i

. : . < e - . N Lol )
wnler tne rigar =nnd et et, e Tl

I i R I G A A SR CTURE S R oY
us under the toe droin, A reckline crosc gecticn i- ‘nointed in tne lann,

Tne wateriine ranges frem 10 to 5 feet below ‘the s.rface of tne grcand, & rrav reduced

rose of SC i3 preseat 7 t¢ 12 foet beliow tne ,"*' und eurfuce, Tuls vene ramoog frem

L % 2 feat in 4 ickness, It i3 olifntly or ic, wel, an’ unouvacle,

Arr-roW hrea -

™ Dorruw areas were investirated. Ome i3 lcocated 30. varde urs

center'ine. Tnis area is underlain by rec«<nt stream a- h viuam Lor

the wast fork of leatnerw.od Creek., It ic “n tne :->rianent pool arca., n'y ro upper

5 feet of this a luvium are useable. Tnis is ¢ trownish oxigized zeone of ML anc SN
1t makes the Ccnraree s0il., Below this is a dark ;ray reiuced zcne ¢f S7 that is

wreap from th. daw
dariny bein banvs of

. anstable end unuseable. In wet weatner tials lower relccer gray wone will lTimit the
(

arcunt of material that can be taken from the upper zone, This is due to the dangper
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UNITED STATES GOVIRNMENT

 Sdemoranduin

o : XR. C. Barnes, Swate Cencervation DATE:  Auouct 27, 1075
Engineer, ECS, Lincoln, Nebracka
Fruy @ Rey S. Decker, Head, Soil Mechunics Litcraiory,
SCS, Lincoln, KNebrasxa
| sunjrer: Virginia WP-C8, Leatherwsod Creck, Site No. 2-A
fr st
ATTACITEIITS
' 1. Form SCS-35k, So0il Mechanic. Iurcratory Data, 2 sheets.
2. TForm ECS-355, Triaxial Sheur Tuct Data, 2 sheets.
3. Torm ECS5-352, Comraction ani Peretration Recistance Repcri, 10 cheeis
L. TForm SCS-353, Filter Materisl, 1 sheet.
5. Form E0S8-357, Surmary - Slope Stability Analysis, 1 sheex.
6. Form SCS-372, Reccmmended Use of Excavated Material, 1 sheet.
T. Geclcgic Plans ané Profiles.
R
NTIRPRITATICON ALD DISCUSSION OF DATA
(_ CUTDATI N MATTRINLE
A. Clarcificaticn aul Descrinticn:  The site ic on slighitly westhercd
Franite.  Tne scil cover ranges ur to 1lbh feet thick. Scils elass
a5 CL, £C, ME, ML ani €M and are clightly to highly miIcacccous.
E. {(Conricteoncy, Sxren-inoand Comrvresolvilitsy NWNo dnformoticn on tho
- concistiency Cr in-p.Lale Qeonsity of tne roundsiticn sclilc wne submivtield. |
we have assuxzed them tc be as strong ani as slightly cormprecsitle
ac ccres subzmitied from Site 5. Tne stabllity is checked on this ]
vzsis and should be reviewed if our assuzption is considered 1o Dpe
wICng.
C. TFermecarility: Ra*es of 0.1 fc./éay to 10 ft./day are acsumed for
thie founaation soil materials as found frcx tests on Site 5.
Tais rock is described as less weathered and is considered |
impermeable. |
ECAIFYENT MATERIALS !
A. Classification: Borrow samples submitted were MH, ML and SM. Most ?
of them are deep vertical composites and the surface 3 to & feet in '
places may class as CL or SC. Those areas described as red and
non-rwicaceous or only slightly micaceous may be in this class.
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